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PUMPED HYDRO STORAGE
ONE OF THE SPIRITS
ELECTRONIC ABACUS
"So then U.S. Steel invested $770 million in us"
An American baby is born every eight seconds-11,000 every day-4,000,000 a year. Our population will
soon be over 200 million. And as our population grows, our production must grow. We'll need millions of
new homes . . . new schools and hospitals . . . new highways to carry 75 million motor vehicles by 1970
. . . not to mention countless appliances and conveniences that haven't even been invented yet!
No temporary setback can stop the growing needs of our population. That's why United States Steel
has gone ahead with expenditures totaling $770 million to provide more and better steels for tomorrow's
citizens. This is the practical way that we've demonstrated our faith in the future.







GM positions now available in these fields for
men holding Bachelor's, Master's and Doctor's
ciegrees: Mechanical Engineering • Electrical
Engineering • Industrial Engineering • Metal-
lurgical Engineering • Chemical Engineering
Aeronautical Engineering • Ceramic Engineer-
ing • Mathematics • Industrial Design • Physics
Chemistry • Engineering Mechanics.
A rare metal germanium is processed at General Motors to form a
single crystal. From the crystal thousands of hig,h potvered transistors
will be made to serve all industries.
Today, we have added a new dimension to our daily living . . . the
exciting world of transistors. In solving the problem of how to make
transistors reliable, many valuable contributions were made by General
Motors research scientists and engineers.
This continuous search for the new in all 35 divisions of General
Motors calls for men of many talents and abilities. You can put your
imagination to work on automobiles, trucks, earth moving equipment,
diesel engines, aircraft, appliances, solar energy, missile guidance and
rocket propulsion. In fact, any area of engineering and science finds
some point of application at GM.
Opportunities for personal growth and advancement are everywhere at
General Motors. Discover how GM can add new dimensions to your talents
and abilities. Write General Motors, Personnel Staff, Detroit 2, Michigan.
GENERAL N 1 °TORS PERSONNEL STAFFDETROIT 2, MICH.
Westinghouse is the best place for talented engineers
Frank Willard joined Westinghouse in 1954
now designing punched card control systems
At 28, Frank G. Willard, a 1953 BA and MSEE gradu-
ate of Dartmouth College, is already one of very few
experts in an entirely new area in electrical engineering.
Now a development engineer in the Westinghouse Con-
trol Division at Buffalo, N. Y., Frank is specializing in
advanced industrial control systems. He helped to de-
velop PRODAC* control, the first programmed digital
automatic control system for heavy industry; he was
responsible for the first industrial application of com-
putor-type magnetic core information storage; and,
through major creative work in logic circuits, he was a
key man in the team which designed the first completely
automatic blooming mill control system for the
steel industry.
Most important, Frank Willard is doing exactly what
he wants to be doing. Upon completion of the Westing-
house Student Training Course, he was assigned to the
Control Division and, soon thereafter, was selected to
attend the Westinghouse Advanced Design Course at
the University of Pittsburgh. He has submitted 12
patent disclosures; and he has 8 U. S. patents pending.
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Frank Willard is one of many talented young engi-
neers who are finding rewarding careers with Westing-
house. You can, too, if you've got ambition and you're
a man of exceptional ability. Our broad product line and
decentralized operations provide a diversity of challeng-
ing opportunities for talented engineers. Guided missile
controls, atomic power, automation, radar, semicon-
ductors, and large power equipment are only a few of
the fascinating career fields to be found at Westinghouse.
Why not find out now about the opportunities for you
at Westinghouse? Write to Mr. L. H. Noggle, Westing-
house Educational Department, Ardmore & Brinton
Roads, Pittsburgh 21, Pennsylvania.
"'Trademark
YOU CAN SE SURE—APIA
Westinghouse
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"Against a work-worn blueprint—capable, creative hands cooperating to get
the job done. So Stanley Meltzoff symbolizes the effective teaming of engineering
skill and fabricating know-how in our ever-expanding steel industry, the very bone
and sinew of America's strength." Reproduced through the courtesy of United Engi-
neers & Constructors Inc., of Philadelphia, Chicago, and New York.
PRINTED BY MOORE-LANGEN PRINTING AND PUBLISHING CO.
140 North Sixth Street, Terre Haute, Ind.
Published monthly except June, July, August, and September by the Students of
Rose Polytechnic Institute. Subscription $2.00 per year. Address all communica-
tions to the ROSE TECHNIC, Rose Polytechnic Institute, Terre Haute, Indiana.
Entered in the Post-office at Terre Haute as second-class matter, as a monthly
during the school year, under the act of March 3, 1879. Acceptance for mailing
at special rate of postage provided for in section 1103, Act of October 3, 1917,
authorized December 13, 1918. This magazine does not necessarily agree with the
opinions expressed by its contributors.
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Editors Note: In the November issue of the Technic, Ray Clark wrote an article entitled "En-
gineering Unions". Shortly thereafter, the Technic received a letter from Julian Furness, a Class
of '47 graduate of Rose, concerning this article. The editors of the Technic felt the student body
would be interested in reading his views. The Technic has also received additional literature from
Mr. Furness which is avai/able in the Technic office.
Perhaps the working engineer thinks that he is a part of management, but the National Labor
Relations Board in general, and my employer, Sperry Gyroscope Company in particular do not.
The latter entity indicates its position on this question by refusing the benefits of our tuition re-
fund plan to all those engineering employees who are taking graduate courses in Business Ad-
ministration, on the grounds that those courses would not be of "definite value on their job".
The problem of wage scales has been met in our and other unions by establishing a mini-
mum salary for each grade of engineer. Granted, it would be extremely difficult, if not im-
possible, to establish wage scales for different engineering functions. But, is such a structure
necessary or should it really be a hindrance to establish a collective bargaining agency for a
group with so many other common interests? The answer probably lies in the establishing of
professional qualifications for engineer by themselves, which our union is presently implement-
ing, but which will be really effective only if conducted on a national or international level.
I must agree with your position concerning those so called unions that have no-strike clauses
in their constitutions. In fact the Engineers and Scientists of America in 1957 was split down
the middle by the secession of those of its members units who adhered to the use of the strike
or, more accurately, the use of the threat of a strike in order to negotiate satisfactory contracts.
Our organization, The Engineers Association, is one of those that withdrew from the ESA
and is presently attempting to organize a new national engineering union (The Engineers and
Scientists Guild) from those groups which left the ESA and other independent engineering
unions. Other secessionists have since affiliated with established labor unions (EA of Arma is
in the IUE AFL-CIO) . On the other hand, I cannot agree with your opinion that an individual
can negotiate the number of holidays, premium pay for work over 40 hours per week, the length
of vacations, amount of pension and insurance benefits, etc., with his employer, since these policies
are set at a level so high in the corporation that the individual in all probability does not even
know the names of the responsible parties much less be in a position to talk with them.
In our union, the individual is not barred from contact with the employer, in fact, he has a
grievance procedure under which his particular problem can be processed to the Vice President
for Industrial Relations, and thence to an impartial, mutually acceptable, arbitrator, should the
problem still not be resolved.
Your position that organization of engineers would reduce their status in the eyes of man-
agement and the public raises the question of whether the organization of the Doctors by the
AMA or the lawyers by the Bar Association lowered their position. As for corrupt practices slip-
ping in, this could only occur with the consent of the members. I have from time to time read
of lawyers being disbarred and of doctors being decertified for corrupt practice, but this does not
lower the position of the balance of the members of those associations.
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Investigation in detecting cavitation,
or forming of vapor bubbles in
liquid flow, led AiResearch engineers
to the discovery of an important new
phenomenon ... that flow of bubbles
in liquids generates a magnetic field.
This discovery, among other things,
helps solve critical flow problems in
missile and industrial fields. The
AiResearch cavitation detector pic-
tured picks up these tell-tale signals
as the liquid passes through the grid,
pinpointing the cause of trouble.
Many such pioneering develop-
E
ments are underway in challenging,
important work at AiResearch in
missile, electronic, nuclear, aircraft
and industrial fields.
Specific opportunities exist in sys-
tem electronics and servo control
units; computers and flight instru-
ments ; missile auxiliary power
units; gas turbine engines, turbine
and air motors; cryogenic and nu-
clear systems; pneumatic valves;
industrial turbochargers; air condi-
tioning and pressurization; and heat
transfer, including electronic cooling.
ENGINEERING AT GARRETT
OFFERS YOU THESE ADVANTAGES:
• Intensified engineering is
conducted by small groups where
individual effort and accomplish-
ment is quickly recognized pro-
viding opportunity for rapid
growth and advancement.
• An eight-month orientation
program is offered prior to per-
manent assignment to help you
aid us in determining your place-
ment from a variety of analytical
or development projects.
• Advanced education is available
through company financial assist-
ance at nearby universities.
COIRIPVIIIIIINATIOINI • For full information write to Mr. G. D. Bradley
9851 S. SEPULVEDA BLVD.. LOS ANGELES 45. CALIFORNIA
DIVISIONS: AIRESEARCH MANUFACTURING. LOS ANGELES • AIRESEARCH MANUFACTURING. PHOENIX • AIRSUPPLY
AIRESEARCH INDUSTRIAL • REX • AERO ENGINEERING • AIR CRUISERS • AIRESEARCH AVIATION SERVICE
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The story of Standard Oil's contributions to oil progress through research
is told to the public in advertisements like this during the year.
When a boy asks
"WHY*"•
...anything can happen!
Ever since Bob Hansen was old enough to
hold a wrench, he has been tinkering with
machines. Next year his repair shop on his
driveway at home will disappear because
Bob, an honor student, is going to college to
study engineering.
The efficiency of gasoline and lubricants is improved constantly in Standard
Oil's huge automotive laboratory in Whiting, Indiana. Here fuels are
designed, too, for automobiles that will not be on the street until five
years from now. Robert W. Boydston, above, is working on a "fuels of
the future" experiment.
This scene can be duplicated thousands of times throughout the country.
And as long as it goes on, America can be sure of continued progress.
Here Bob Hansen (left) and two friends explore the mechanical wonders
of an engine (1933 model). The two other boys are Tony Riccardi (cen-
ter) and Bill Hess. They are all students at Niles Township High School,
Skokie, Illinois.
Bob is one of thousands of American boys
with a restless curiosity about things
mechanical. What makes a clock tick? What
makes a bicycle brake hold? What makes a
car run? From such curiosity comes the
mechanical progress that has helped to make
America great.
In Standard Oil's big
automotive laboratory in
the research center at
Whiting, Indiana, engi-
neers are going through a
similar process every day
—asking questions and
finding answers. How do
fuel additives affect com-
bustion? How do they
affect engine deposits?
How do burning rates
differ?
And the questions con-
tinue outdoors, too. In all
kinds of weather—hot,
cold, wet, dry, low barom-
eter, high barometer
—different blends of
gasoline are tried to see what happens under
what conditions. Fuels are designed in the
laboratories for experimental engines that
won't appear in an automobile for five years.
Standard Oil products are under constant
improvement to give the finest performance
possible. You get years-ahead quality with
Standard Oil products—and at a reasonable
cost.
Where does progress start? Does it start
on the private driveway of a boy's home or
in a huge research laboratory? Progress
starts whenever someone asks "Why?" and
sets out to find an answer.
What makes a company a good citizen?
Perhaps even more than an individual, a
company must have a healthy respect for
the future. Many companies, like Standard
Oil, have large families—tens of thousands
of people who depend on Standard for their
livelihood. Progress through research is one
way of protecting the future of both employ-
ees and investors and of helping to assure
economic stability for the communities in





THE SIGN OF PROGRESS ..
THROUGH RESEARCH
THE ROSE TECHNIC
X-I5 ... TARGET: 100 MILES UP! On a day surprisingly soon 45,000feet above Wendover, Utah. North American's rocket-powered
X-15 research plane will be released from a modified B-52 to take man 100 miles into outer space.
Throughout the flight trajectory, radio contact between the X-15, the mother ship, chase planes and the
ground will be maintained by custom-designed units from a Collins CNI (communication, navigation, iden-
tification) system, similar to the electronic packages Collins is providing for the new military jet aircraft.
At Collins you receive professional recognition, un-
limited opporhinity, the most completely equipped
research and development facilities, the opportunity
to work on the most challenging developments in
electronics. Your placement office will tell you when
a representative will be on campus. Or write for
























You are cordially invited to visit Rose Poly-





The next freshman class will be admitted
September 14, 1959
I EDITORIAL
0•1104.0 74M014,1 4 Pii492
Many times during our stay at Rose, due to a bad test or an untimely conflict with a
teacher, we become prone to excessive criticism and complaining. A certain amount of com-
plaining is to be expected and is accepted. However, when excessive complaining occurs
to the point where high school graduates and other prospective Rose students fear Rose's
reputation instead of respecting it, we should all stop to consider how we might be dam-
aging the school's future existence.
It is difficult to tell if a "casual" critical statement might influence a prospective stu-
dent against Rose. Some comments from that last letter home in which you told of the
"excessive" homework burden thrust on you might have been relayed to some other local
parent of a high school student. Maybe you forgot to tell of that evening you went to a
show with three unfinished assignments on your desk or the night you were "bushed" from
football practice and went to bed after supper. But, as usual, these items never reach our
parents' ears.
Think back to the last time you were home. Did you manage to put in a "plug" for
"dear old Rose" with some of your high school friends headed for engineering? Possibly
you told them of the low curve on last week's test instead of relating some of the advan-
tages of Rose over other engineering colleges such as the following:
1. Small . .
a. Low student-teacher ratio.
b. Conference-type classes.
c. High degree of faculty interest in students.
d. Complete laboratories—always open to students.
2. Highly rated among engineering schools.
3. De-emphasized athletics, but a complete athletic program available.
4. Active, interested alumni.
You may want to add some of your personal reasons for coming to Rose.
It is the responsibility of the alumni AND THE STUDENTS to encourage others to in-
vestigate an engineering education at Rose. A little more concern for the school's future
existence might be all that is needed to place one hundred seventy-five names on the ros-
ter of the class of 1963.
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POWER IN RESERVE 
The cost to produce electricity for
consumer usage was, is, and will be
a chief concern of electric power
companies. The trouble develops in
the fluctuations of the load require-
ments in the load center. During the
daytime, when factories and homes
are in use, a large amount of elec-
tric power is needed. But, during
the nighttime, very little is used.
Pumped Hydro Storage is an an-
swer to this problem facing the
power companies.
This hydro system is a hydroelec-
tric power process whereby relative-
ly high-cost, off-peak power is used
to pump water from one reservoir
or elevation to another reservoir of
higher elevation. This upper reser-
voir, subsequently discharges this
water through a hydraulic turbine-
generator to generate low-cost elec-
tric power during times of maximum
or peak load demand.
Let us examine this method of
operation in further detail. For any
load center, the base load generators
must be kept in constant operation
PUMPED
to take care of the consumers' basic
needs, and, with the peak load gen-
erators, they must be able to supply
the maximum demands. When the
demand is low, the peak load sta-
tions must be shut down or taken
off the line. However, modern steam-
turbine generators operate most
economically when they are run-
ning 24 hours a day at full load.
Therefore, it is better to take the
peak load generators off the line
rather than to shut them down. But,
it would be more economical if the
power capacity of a percentage of
these generators could be utilized.
The innovation of PHS affords the
opportunity for such to occur. Ac-
cordingly, a reduction in the differ-
ential between the high and low
points on a daily load curve is ob-
tained. The efficiency of the power
source is increased, and the cost of
electricity is held to a minimum,
offering greater profits to the power
producers.
Pumped storage was developed as
a method to utilize the excess elec-
DAILY LOAD CURVE
tric power capacity of the peak load
generators and, at the same time,
to produce low-cost power to supply
peak loads. The excess power is
used to drive a motor which, in turn,
powers a pump that lifts a volume of
water from a lower to a higher ele-
vation. This water falls through the
penstocks and drives a turbine, con-
nected axially to a generator which,
in turn, delivers electric power over
transmission lines to a load center.
With PHS, the reduction in the
differential between the high and
low points on a daily load curve is
obtained when some of the surplus,
off-peak generating capacity is used
to fill the upper reservoir. The en-
tire power system becomes more
economical through the relatively
low-cost power delivered by the
PHS plant to peak load and the
utilization of some of the peak load
generators during off-peak times.
Figure 1 depicts a typical daily load
curve. Let us assume the following
requirements of the various power
sources supplying the load center













Purchased Power E Operating
Source mils/kilowatt
Plant A
Plant D Plant B 3.5 24
MEIM• MEM Plant C 4.0 24
Plant C Plant D 6.0 16
50n Purchased
Plant B Power (E) 7.0 15











Figure 1. — Daily Load Curve.
P .M .
If a PHS plant had not been built,
power to supply the load center at
peak demand, would have to be pur-
chased from another power producer
at a possible cost of 7.0 or more mils
THE ROSE TECHNIC
IRO STORAGE
per kilowatt. The PHS station al-
lows cheaper power to be available
for consumer use.
If this graph represents the load
curve of a hypothetical load center,
it is served by six power sources.
The cost to produce a kilowatt (kw)
varies from source to source by the
type of plant, period of utilization,
and inherent efficiency of the par-
ticular plant. The variance is illus-
trated by the Power Source Chart.
According to the estimated peak
power that must be delivered, a pre-
determined volume of water must
be pumped to the storage reservoir.
Plants B and C offer the cheapest,
off-peak power which is available
to pump water at the PHS station.
From 10: 30 P.M. to 1: 30 A.M., the
surplus power from Plant C can be
used to pump water, but the pumps
will not be operating at full capacity
until 1: 30 A.M. when all of the
power from Plant C and an increas-
ing amount of power from Plant B
is available. The pumps can operate
at top speed until 6: 30 A.M. when
the power from Plants B and C must
be put on the line for consumer use
only. However, enough water has
been stored by this time to supply
the load center with power at the
peak, since the PHS plant will not
be operating constantly at maximum
capacity.
In order to produce two kilowatts
at a Pumped Hydro Storage station,
three kilowatts must be put into the
plant. If the average input power
to the PHS plants costs 3.8 mils/kw,
the power supplied by the PHS sta-
tion costs 3/2 this amount or 5.7
mils/kw. Now, power, which costs
less than that which would have to
be purchased for peaking demands,
By Bob Schukai, jr., e.e.
has been developed and can be used.
Pumped Hydro Storage has re-
ceived favorable consideration by
many American power companies
with its several definite advantages
to the process. It is quite practical
in areas where steam-turbine gener-
ating stations supply the entire load
requirements along with purchased
power. The off-peak generators
operate at low efficiencies, since not
all of their available power is used,
and they usually are the older, less
efficient generating units. The a-
mount of purchased power is held to
a minimum with its high cost, and
this power is used for peaking de-
mands only. With PHS, the cheapest
available power is used to produce
reatively low-cost PHS power (no
fuel cost at a PHS Plant) . The
power system efficiencies are in-
creased, and the power company
realizes greater profits.
The flexibility of the design of
the project may enable a PHS plant
to be located closer to a load center,




losses may be reduced. It may be
possible to construct a PHS plant
at a location where it might be im-
possible to build a conventional hy-
droelectric plant. Along the Missis-
sippi and Ohio Rivers, it would be
impractical, if not impossible, to
build a dam because of the width
of the river, river traffic, and flood-
ing of valuable land. However, there
are many industrial centers along
these rivers which would have a
high demand for peaking power. The
existence of high bluffs on either or
both sides of these rivers makes
PHS attractive in these areas. The
rivers offer a large supply of water,
and the bluffs afford the required
height for a suitable head.
The flexibility of the project in
regard to the size of the unit is an-
other advantage. Pumped Hydro
Storage plants may be equipped with
pump-turbines that have capacities
fitted to the expected loads. Also,
a developed PHS site is readily
adaptable to additional units when
(Continued on page 22)
PUMPED RESERVOIR SYSTEM
Figure 2. — Pumped Reservoir System.
Water source
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NON-ALCOHOLIC
ONE OF THE SPIRITS
The purpose of this article is to
discuss school spirit and the meth-
ods by which the student body can
improve it, thereby making their
stay at college more enjoyable and
more worthwhile.
I believe that school spirit is de-
pendent upon the scholastic stand-
ing of the school, the success of the
school's athletic teams, the presence
of wholesome hazing, the availabili-
ty of outside interests to balance
scholastic endeavors, and student-
faculty relations.
Let us take each factor separately
to see if we have the components
for good school spirit. If some com-
ponents are lacking, let us see if
there is some way that we, the stu-
dents, can improve the particular
factors in question.
The scholastic standing of the
school is most easily judged by the
3uccess of the alumni. We can deter-
mine how successful our alumni
have been by looking through the
Rose Catalog and noting the posi-
tions that our alumni hold. Try it.
It is impressive. We should be able
to agree that Rose is of high scholas-
tic standing, by virtue of the success
of its alumni, and that our first re-
quirement for good school spirit is
favorably satisfied.
Next, let us take the component
dependent upon the success of our
athletic teams. Taking into account






do not bring in talent by granting
athletic scholarships, Rose has been
very successful in athletics. We all
can be proud that our athletes play
for the love of the sport and that
our coaches stress sportsmanlike
conduct.
However, we do have a shortcom-
ing concerning varsity sports. This
shortcoming is in student support.
We can correct this by having more
students out for varsity sports and
by having better attendance at the
games and meets.
Another component that can add
to good school spirit is wholesome
hazing and, along with it, class and
departmental rivalries. It seems that
when hazing and class rhubarbs are
in season, all of us are in better
spirits. We must, however, keep in
mind that the purpose of hazing is
to instill in the freshmen a feeling
of belonging and of pride in his
school. Hazing also provides a con-
ducive atmosphere for the freshmen
to get acquainted and to rapidly ad-
just to college life. The purpose of
hazing is not for the sophomores to
get revenge for what they went
through the year before! If the stu-
dents keep this in mind, and the fa-
culty sanctions hazing, an occasional
class rhubarb, this component of
good school spirit will be present.
There are things about hazing that
appear to make it unfavorable. Na-
turally, there is a possibility of an
occasional broken bone. However, I
feel that it contributes enough con-
structively for the student (and if
for the student, for the school) that
a broken bone now and then should
not have the effect of de-emphasiz-
ing hazing and class rhubarbs.
Another component of school
spirit is dependent upon the avail-
ability of outside interests. The
adage is that all work and no play
makes Johnny have poor school
spirit. There are many fields of out-
side interests available to Rose stu-
dents.
Thanks to Max Kidd we have a
very good intramural program. Max
has every sport available in which
adequate interest has been shown.
If you think that there is student
interest in a sport that is not in-
cluded in our intramural program,
ask Max about it. This is how bowl-
ing got started last year.
Women is another field in which
some may have interest. We needn't
specify where to find them, but we
should acknowledge that they are
available.
We might also acknowledge that
there are bowling alleys, theatres,
government parks, drive-ins, and a
degree of night life close to campus.
With these outside interests avail-
able to the Rose Man of ingenuity,
this component of school spirit is
satisfied.




For the last month, activities have
increased considerably on the Rose
campus due to the welcomed change
in the season. In late afternoon as
I leave the campus, I have noticed
the track teams and the baseball
team working out to face future
competition. Here's hoping their di-
ligent efforts prove to be an asset
to the name of Rose. I am confident
that we will come out ahead victory-
wise, for our teams have many well-
trained athletes in the respective
sports. These men are putting pre-
vious experience to Rose's advan-
tage. Those who aren't participating
must support the teams now with
their attendance at the games.
Also, one may notice several
games of tennis being played on the
campus courts. Several of the boys
playing have very good form. With
comments that I have heard both
last year and this spring, I wonder
if a tennis team would be an asset to
Rose. I have heard several fellows
speak of a Rose tennis team. It must
be remembered by the student body
that all new school activities are
brought about by a popular request
of the student body. These requests
should be presented to the Athletic
Committee, headed by Prof. Blox-
some. Other committee members in-
clude Prof. Eckerman, Mr. George
Moench, and Coaches Brown, Carr,
and Kidd. For best results, you ten-
nis enthusiasts should organize some-
what, get some leadership, and pre-
sent your case to the members of
this committee.
By Jim Gates, soph., math.
The last month has also shown
an increase in activity around the
fraternity houses. After rush, the
different fraternities gave their new
pledge classes a new social status
by holding mixers and date parties
in their behalf. These functions gave
these men some diversion from the
books, but not enough diversion to
affect their grades. Instead, time
that would have been spent in in-
evitable bull-sessions was put to
their advantage. The whole school
spirit benefited from the rush par-
ties, it is felt, because now the fresh-
men are on a much closer relation-
ship with the upperclassmen. Now
that these freshmen have completed
one semester and one six weeks per-
iod, I am sure that each one is aware
that Rose is a school where educa-
tional success is reached only
through a disciplined time schedule
and diligent work on studies.
The different engineering socie-
ties, the math club, and the adminis-
tration should be commended on
their selections of convocations this
previous month. The distinguished
speakers and actual material con-
tent of these convocations have
drawn a very large percentage of
the student body. However, I feel
that this percentage could easily be
increased and by all means should.
The school sponsors these meetings
and presentations for the benefit of
the student body; let's take advan-
(Continued on page 28)
P"'""
Six Men Re‘sarded — Tau Beta Pi pledges.





Year. What is the I G Y? How did
it get started? Who sponsors it?
What are its objectives? Most of all,
what will we, as potential engineers,
gain from this year?
To start with, what does geophy-
sical mean? Webster defines it as
"The physics of the earth or the
science treating of the agencies which
modify the earth". The I G Y con-
cerns the studies of meteorology,
geomagnetism, physics of the iono-
sphere, aurora and airglow, cosmic
rays, oceanography, latitudes and
longitudes, glaciology, gravity, seis-
mology, rockets and satellites, nu-
clear radiation, and solar activity.
The I G Y is an outgrowth of plans
for a Third International Polar Year.
The proposal for the Polar Year was
made by L. V. Berkner in 1950 at
College Park, Md. It has become the
greatest nonpolitical international
project ever undertaken. This pro-
ject was undertaken by scientists
devoted to their common objectives
of finding how the earth effects our
lives.
How did the scientists accomplish
this unity needed to make the I G Y
a success? The scientists of the
world are organized into Unions
covering such general fields as phy-
sics, chemistry, astronomy, biology
and geophysics, and specialized fields
such as radio, biochemistry, physiol-
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ogy and crystallography. These Un-
ions are controlled by the scientists
themselves, the governments have
nothing to say about their operation.
These Unions represent a large pro-
portion of the scientific activity be-
ing carried out over the world today.
The scientists are kept informed of
activities through their principle
national scientific body. The scien-
tists of the United States adhere to
the Unions through the National
Academy of Science. Through fre-
quent world assemblies and special
symposia, each of the Unions stimu-
lates scientific growth. These Unions
put emphasis on fruitful and exciting
opportunities, specification of co-
operative programs of research,
agreement on standards and nomen-
clature, and gives advice to other
international agencies on scientific
problems on request.
The separate Unions are further
organized under the International
Council of Scientific Unions or
ICSU which coordinates the common
interests. The members of the ICSU
are the scientific representatives of
the Unions and the national repre-
sentatives of the principal scientific
body of the nations adhering to the
policies. This, in other words, pro-
vides a common meeting place for
the scientists and national scientific
bodies of the world.
Not only does the ICSU coordinate
the activities of the Unions but they
also have the responsibility to en-
courage international scientific ac-
tivity, to enter into relations with
governments of the countries adher-
ing to the Council to promote scien-
tific investigation in these countries,
and to maintain relations with the
United Nations and its specialized
agencies, particularly UNESCO.
The ICSU has organized a special
committee (Comite Special de l'An-
nee Geophsique Internationale) to
stimulate research on an interna-
tional scale. When several Unions
realized that a common effort would
be needed to describe the events of
the earth, they asked the ISCU to
appoint a special committee (CSA-
GI) to plan the effort in 1950-51.
It was realized by the Unions that
only through simultaneous world-
wide cooperation of all nations would
this be possible.
The Committee met first at Brus-
sels in October, 1952, where the
basic principles were laid down.
These principles were as follows:
each nation was to organize a na-
tional committee to advise how its
nation could contribute to the
achievement of specified objectives
and to plan and supervise its na-
tional contributions. At the next
meeting in June, 1953, Sydney Chap-
man, Sedleian Professor of Natural
Philosophy, Oxford, and a distin-




President of CSAGI. Marcel Nico-
let, Chairman of the Solar Radiation
Laboratory, Institute of Meteorolo-
gy, Brussels, became Secretary Gen-
eral. Other meetings were held in
Rome, 1954; Brussels, 1955; Barce-
lona, 1956; and Moscow, 1958. The
last meeting will be held at Washing-
ton, 1959. There have been regional
meetings between the large meet-
ings on Arctic at Stockholm; Antar-
tic at Paris; and other regions: Af-
rica south of Sahara, Bukavu; Rio
de Janeiro; Moscow; and Tokyo.
The administration of I G Y is being
carried on by the Bureau of the
CSAGI with the officers together
with Professors Coulomb of Paris
and Beloussov of Moscow.
There are several points in the or-
ganization that are worth taking no-
tice of: (1) It is successful in cata-
lyzing extensive research. (2) The
organization of the research is
through national machinery. (3) Re-
search can be stimulated that would
not otherwise be done. (4) The or-
ganizational machinery of the special
committee is financed from interna-
tional funds. (5) The special com-
mittee is entirely nonpolitical. (6)
This method captures the imagina-
tions of the world's best research
scientists.
How is the data that is collected
transported to the other scientists?
This is accomplished through
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the establishment of World Data
Centers. There are three Data Cen-
ters: I G Y World Data Center A,
National Academy of Science, 2101
Constitution Avenue, Washington
25, D. C.; I G Y World Data Center
B, Academia Nauk, SSR, Kaluzha-
koye sh. 71a, Moscow B-134, U.S.
S.R.; I G Y World Data Center C,
A decentralized group of centers for
different disciplines in Western
Europe and Japan. With the idea
of multiple centers there is insur-
ance against accidental loss of data
and minimizes the likelihood that
artificial barriers arising from politi-
cal and military action could restrict
access of any scientist to the data he
needs. All three of the data centers
are decentralized within themselves.
The main center coordinates and
catalogs the data for the separate
locations.
An example of this decentraliza-
tion is World Data Center A: Me-
tearology in Asheville, North Caro-
lina; Geomagnetism in Geophysics
Division, Washington, D. C.; All-Sky
Photographs at College, Alaska;
Visual Observations at Ithaca, New
York; Airglow at Boulder, Colora-
do; Ionosphere at Boulder, Colora-
do; Solar Activity at Boulder, Colo-
rado; Cosmic Rays at Minneapolis,
Minnesota; Longitude and Latitude
at Washington 25, D.C.; Glaciology,
at New York, New York; Oceano-
graphy at College Station, Texas;
Rockets and Satellites at Washington
25, D.C.; Seismology at Washington,
D. C.; Gravimetry at Washington,
D.C.; Nuclear Radiation at Ashe-
ville, North Carolina.
From this list it may also be seen
the scope that the I G Y has taken.
Scholars may go to or write to the
centers for the data or research. The
data is now flowing freely to and
from the three data centers.
You may already have some idea
of the reason for the I G Y. On the
planet earth there are various phe-
nomena that provide the environ-
ment that enables man to inhabit this
planet and to turn its natural phe-
nomena to his benefit. A purpose
of I G Y is to bring us a step nearer
to unifying our comprehension of
these phenomena into an orderly and
coherent whole.
There are several far reaching re-
sults in which we as engineers may
benefit from this I G Y. There will
be a second phase: the analysis and
synthesis of all of the data into this
advanced description of our planet.
Of course there are all the techno-
logical developments that will be
found from these experiments and
new data. With all of this basic re-
search going on there will be a need
for engineers, particularly good en-




PLANS FOR MOON BUILDING
Plans for a permanent "moon
building" to house living quarters
for moon explorers, laboratories for
scientific research, maintenance
shops for space vehicles, and sta-
tions for earth-moon communica-
tions have been announced by the
Wonder Building Corporation of
America.
A detailed 5x6 foot scale model of
the structure — a cigar shaped cor-
rugated metal cylinder covered by
a protective metal "meteoric shield"
— was recently unveiled to military
and federal government officials in
Washington, D.C.
The moon building has been
designated for the worst condition
anticipated on the moon's surface,
a sea of dust upon which the build-
ing would float, anchored by heavy
weights suspended by cables from
the body of the structure. If the
moon's surface proves to be suf-
ficiently solid, it could then provide
normal support for the building.
In actual size, the moon building
would be 340 feet long, 160 feet
wide, and 65 feet high. Including
air lock and plastic observation
bubble, it would measure 520 feet in
length. The building would be fabri-
cated of aluminum alloys which
combine high strength and low
weight with ease of fabrication.
Aluminum also provides a good re-
flecting surface which aids cooling
problems.
Above and separated from the roof
of the building is a slightly curved
Page 16
By jon Stiles, soph., m.e.
umbrella-shaped protective meteoric
shield, designed to ward off the
gnatlike rain of interplanetary
meteoric dust which descends with
great velocity on the barren surface
of the moon. The shield would be
460 feet long, 380 feet wide, and 83
feet high.
The entire shell of the building,
and the protective barrier, would be
fabricated of pre-engineered metal
sheets secured by simple nut and
bolt fasteners and welded struc-
tural connections. A unique "Truss-
Skin" design provides completely
useable interiors, without internal
supports of any kind. With space at a
premium inside the moon building,
the trussless concept would elimin-
ate space wasted by ordinary struc-
tural supports, while the pre-engi-
neered design would permit quick
erection with minimum labor and
tools.
Inside the moon building are:
—Living quarters, including rooms
for sleeping, cooking, eating, and
recreation.
—Physics, chemistry, and biologi-
cal laboratories.
—Control tower for communica-
tion, meteorological studies, earth
observations, astronomical observa-
tions, traffic control, etc.
—Air conditioning, heating, pow-
er, and refrigeration plants, oxygen
producing units, extreme-tempera-
ture regulating devices, water sup-
ply, and sewage processing plants.
—Machine shop and equipment
maintenance areas.
Entrance to the moon building is
made through an air lock at one end,
adjacent to which would be con-
structed a rocket landing area. Com-
plete internal pressurization of the
hermetically-sealed building pro-
vides an air pressure of at least 10
pounds per square inch, close to
(Conanned on page 30)
Living Quarters on the Moon.
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The Rose Poly trackmen opened
the '59 season with a 54-50 victory
over Earlham College. As usual
Rose showed strength in the sprints
and hurdles but are weak in the dis-
tance runs. Hal Booher, transfer
from DePauw University, gathered
four firsts and set a new field house
record to bring home 20 points for
Rose. Hal lowered the record for the
60 yard low hurdles 3 tenths of a
second to 7.2 sec. Booher also
headed the field in the 60 yard high
hurdles, the 60 yard dash, and the
broad jump. Mike Munro, Ron Ire-
land and Bill Kuchar finished 1,2,3
respectively in the shot put to sweep
this event for Rose. R.P.I.'s mile re-
lay consisting of Logue, Andel,
Gladden, and Staggs took the event
with a time of 3: 49.0. Mewhinney,
Ray and Logue rounded out the
scoring with several second places
in their events.
One Mile
1 Knutsen (E) 2 Simkin (E) 3
Treadway (E) 5: 05.8
Two Mile
I Knutsen (E) 2 Simkin (E) 3
Ray Treadway (E) 11: 23.0
Half Mile
1 Ray Treadway (E) 2 Zuck 3
Stiles (R) 2: 14.9
60 Yard Dash
1 Booher 2 Morgan (E) 3 Lev-
inger (E) 6.8
440
1 Zuck 2 Logue (R) 3 Staggs (R)
55.8
High Hurdles
1 Booher 2 Mewhinney 3 Cook
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(E) 8.2
Low Hurdles
1 Booher 2 Mewhinney 3 Cook
7.2
Broad Jump
1 Booher 2 Jenkins (E) Stiles (R)
21' 214,,
Pole Vault




1 Phillips (E) 2 Ray (R) 3 J.
Munro (R) 5' 10"
Shot Put
1 M. Munro (R) 2 Ireland (R)


















Sat. Prairie College Con. Meet
—H
BASEBALL
3 The spring rains kept the base-
ballers inside again this year but
Coach Carr thinks the outlook is
good if his pitching staff lives up to
expectation. With 9 lettermen re-
(Continued on page 34)
Hurler Manning blazes one in.
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Mr. Ruel F. Burns, one of the
local alumni, was born in Sullivan
County, Indiana in March of 1893.
He moved to Terre Haute in 1903
where he attended Wiley High
School and was president of his sen-
ior class. After graduation in 1911,
he came to Rose. During his four
years here, he was a member of
Sigma Nu fraternity, served as a
class officer, and served on the Mo-
dulus staff. He graduated in 1915
with a Bachelor of Science in Me-
chanical Engineering. After gradu-
ation he worked at the Terre Haute
Paper Company, where he had
worked previously during the sum-
mer.
During World War I he served
his country in the air service. After
the war he went back into industry,
working at the paper mills in Boga-
lusa, Louisiana. He soon returned,
however, to the Terre Haute Paper
Company and spent some time at
their other plants in Ohio and Illi-
nois. When the owner retired, Mr.
Burns became in charge. He has
been in the paper industry ever
since, and is presently Vice-Presi-
dent and Production Manager of th(
Weston Paper Company here in
Terre Haute.
Mr. Burns is married, and has a
family he can well be proud of. He
has a son who graduated from West
Point, and recently retired from the
army. His daughter is presently
teaching at Indiana State Teachers
College.
He has a great many outside in-
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terests and hobbies which keep him
more than busy. He has a great lik-
ing for the outdoors in general, and
has hunted various game all over
the North American continent. He
is an amateur writer, and has writ-
ten many articles and stories for
Outdoor Life, Saturday Evening
Post, and many others. He is pre-
sently making plans for a trip which
he will make to Santa Barbara,
California in May. He will take one
of his two quarter horses and ride
through the mountains and scenic
countryside of that area with a
group who have been doing this an-
nually for seven years. Paul Grafe,
a Rose alumnus presently on the
Board of Managers, is also a mem-
ber of this group.
On December 24 of last year he
began a trip which he had plan-
ned for a long time: a safari in
Africa. He arrived at Nairobi, where
he met his safari, consisting of a
white hunter, a photographer, and
many natives who acted as drivers,
cooks, gun-bearers, etc. For two
days they prepared for the trip into
the bush country by obtaining the
necessary permits, and getting guns,
ammunition, food, and other essen-
tials together. After completing all
of their preparations, they traveled
south 75-100 miles to a game pre-
serve where Mr. Burns shot many
of the small game common to the
African plains. It was here that he
(Continued on page 27)











Convair-Astronautics' great new $40 million facility in San Diego was
created solely for the purpose of putting America first and farthest
into space. Here, graduates will participate in the program of the
nation's mightiest missile, the Atlas ICBM, which powered the biggest
satellite into orbit. Other programs involve lunar and interplanetary
exploration. Many members of our staff rank among the world's lead-
ing authorities in their fields — distinguished scientists and engineers





plus graduate students majoring in
Please write at once to Mr. R. M. Smith, College Placement Coordinator,
CONVAIR-ASTRONAUTICS, SAN DIEGO, CALIF.
CONSULT YOUR PLACEMENT OFFICE FOR FURTHER DETAIL
Sigma Nu
The end of school is in the for-
seeable future now, and as always
happens every year, senioritis is set-
ting in. Even the really stalwart sen-
iors—like Brother Parr—are laying
the books down now and then for a
quick game of pin the tail on the
Commander.
We once more this year have a
prominent member in the house as
Brother "Soggy" Crisp capped a
prize for his chin whiskers at the St.
Pat's dance. He had to shave it off
though. It didn't quite match the
upholstery in his new car.
We have a slug of parties coming
up soon. There is a "Hillbilly"
dance in the works with the Chi
Omega's, a dance with the A.O.Pi's,
and a quiet evening of rest and re-
laxation with the T.K.E.'s in the lat-
ter part of April. A date dance is
just around the corner, and a "Pa-
rents Day" for the house is being
worked on. This just about covers
the social corner for the present. Of
course "Help" week and the I.F.
dance are due also.
There has been only one pinning
called to my attention since last is-
sue and that is Brother Raquet's
pinning to Miss Shirley Otolsky.
And with that last bit of news, I'll
bid you—So long for now.
—Fred M. Ryker.
Theta Xi
Well, Spring has sprung and all
of the little TX tigers are just bub-
bling over with energy. Many scho-
lastic, social, and fraternal events
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crowd Theta's Xi spring calendar.
One of these all important dates is
the Bowery Ball which is given an-
nually by the pledges. With pledge
social chairman Dan Pool doing the
planning we are sure to have a tre-
mendous party awaiting us. While
I'm on the subject of pledges and
pledge activities I'd like to mention





Other dates which also mark our
calendar are April 5—Parent's Day
Open House, and April 12—IF Pic-
nic. These and many other occasions
are being eagerly awaited by all.
Congratulations go to Brothers
Dean Brown and Ed Goheen for be-
ing selected as pledges in the Tau
Beta Pi Honor Fraternity. Con-
gratulations also go to Brothers Hol-
lingsworth and Spoonamore on be-
ing presented with Rose Honor
Keys.
The TX tigers ended the fraterni-
ty basketball season with a sizzling
7-1 record to retain the champion-
ship for the second straight year.
All of the players and coach Jerry
Schmidts deserve a definite pat on
the back for this fine achievement.
We are very proud of the two sports
trophies which will continue to grace
our mantlepiece.
With spring weather just around
the corner we are looking forward
to a victorious season of softball.
Our pitching staff looks as if it may
be a little weak but with extra ef-
fort in the infield we can see no
present threats.
Theta Xi is happy to announce the
initiation of three new active mem-
bers. John Henke, Jerry Manley,
and Mike Eckard are now wearing
the ring of pearls.
The men of Theta Xi wish to ex-
tend their hardiest sympathy . . . er
congratulations to Brother Dale
Starks who has finally done it. The
date is May 2. I've got my bag of
rice. What about you?
The rumor has it that song pra-
tices are going to start in the very
near future. Brother McCardle will
be leading the Theta Xi larks this
year, replacing Brother Bock who
could never get the piano tuned.
Well that's just about all of the
tiger growls for another issue. So
until next month I'll just say G.r.r.r.
—Larry Pitt
Alpha Tau Omega
Alpha Tau Omega proudly an-
nounces the election of the follow-
ing officers for the coming year:




Worthy Keeper of Exchequer
(Treasurer) —Bill Perkins
Worthy Keeper of Annals (Histori •
an) —Dave Trueb








These incoming officers have a
•ig job to do in the next year. The
.hoes they are stepping into are cer-
ainly big, for the retiring officers
ave done a tremendous job. The
-ntire chapter wishes to take this
• pportunity to compliment and
hank the retiring Worthy Master
Jack Fenoglio and all the old of-
icers for a job well done.
The Tau interfraternity basketball
eam ended the season with a 49-
39 win over Lambda Chi Alpha.
ince all positions in the I-F League
were determined regardless of the
eutcome of the final scheduled
game, this game was not played.
The Alpha Taus thus finished the
season with a 5-won, 3-lost record
to give us our second 2nd-place
finish in interfraternity sports com-
petition this year. Congratulations
to the Tau basketball squad for
their splendid showing, and con-
gratulations to Theta Xi for captur-
ing the 1958-59 interfraternity bas-
ketball championship!
Athletic Director Louie Roehm
deserves a good deal of credit for
the upsurge of ATO in I-F compe-
tition this year. With his year of
office now over, Louie has led the
Taus to a championship in softball,
and a second-place finish in football
and basketball. This is quite an im-
provement over previous years!
The spring sports are now begin-
ning to get underway, and Alpha
Tau Omega is well represented on
both the baseball and track squads.
Taus on the baseball team include
first baseman Louie Roehm, second
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baseman Jerry Waltz, pitchers Jerry
Heiniger and Jim Godwin, catcher
Dave Trueb, and managers Scott
Herrin and Bill Perkins. Two of the
tri-captains of the track team are
ATO's: Bill Kuchar and Mike Mun-
ro. Other Taus on the squad are
Bob Mewhinney, Hal Booher, Jon
Stiles, Dave Lindzy, Jack Munro,
and manager Dick Foss.
ATO is proud to have had two of
its number tapped at the Spring
Honors Assembly. Woody Stroupe,
Junior Ch.E., was tapped for mem-
bership in Tau Beta Pi, and Louie
Roehm, Junior C.E., was tapped for
membership in Blue Key National
Honor Fraternity. Good work, Louie
and Woody!
It seems that a few (hundred)
pieces of silverware, all of the pad-
dles, and a few other items have
disappeared from the ATO house
during the month of March. Pledge
rowdiness seems to have begun, but
retaliation is not far away! Beware,
pledges!!
Preparation is now going on in
defense of two trophies ATO now
holds. Our new Athletic Director,
Jerry Waltz, is getting the softball
squad shaped up to try to capture
our second consecutive I-F softball
championship. Song Director Chuck
Sechrest also has the Taus at work
on our songs for the interfraternity
sing. ATO would certainly like to
wrap up our seventh consecutive
song trophy this year. The competi-
tion will undoubtedly be tough in
both the softball league and the song
contest, but Alpha Tau Omega will




It's beginning to look like the
pledges can pick up where the ac-
tives leave off. They are completing
some of the jobs we didn't get done
before rush, mainly the remodeling
of the downstairs bathroom. Good
work, men! However, you'll have
to quit picking on Rocky. He's an
old man now (over the hump!) and
won't tolerate any foolishness.
The parlor ceiling has been paint-
ed (also by the pledges) and the
walls are to be papered in the near
future (by a professional) .
It seems our poet laureate, Bill
Young, has finally succumbed to the
inevitable. Bill was recently pinned
to Miss Dayrl Pifer from Danville,
Illinois. Congratulations Trummy!
You went down fighting.
Lambda Chi Alpha is proud to
have retained the I.F. scholarship
trophy for the tenth straight sem-
ester.
Congratulations to brothers Huff
and Phipps. Noble was tapped for
Tau Beta Pi and he also received
the AICHE award for the Ch.E. with
the highest grades through the first
two years at Rose. Gary, who is a
member of TBP, was tapped for
Blue Key.
We've had a couple of mixers since
last reporting. The Delta Gammas
and Chi Omegas were our guests on
February 20th and March 13th re-
spectively. A good time was had by
(Continued on page 32)
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PUMPED HYDRO STORAGE
(Continued from page 11)
greater peak load power is neces-
sary.
Naturally, with any system, there
are some disadvantages. The main
disadvantages in PHS systems are:
that they can only be peaking plants;
that they must depend upon some
other off-peak power for pumping;
and that a sufficient supply of water
must be available during pumping.
However, it is generally believed
that the advantages outweigh the
disadvantages, and, with further de-
velopment, PHS systems will be-
come more useful.
In consideration of a location for
a PHS plant, several primary re-
quirements must be met. The ter-
rain should allow at least a 200-foot
water head. It is preferable to have
a higher head to reduce the amount
of water quantities required and the
size of the penstocks. Water, stored
at a high elevation, contains a large
amount of potential energy. When
the water falls through the pen-
stocks, this potential energy is con-
verted to kinetic energy. When the
water strikes the blades or vanes of
the turbine, most of the kinetic
energy of the water is transmitted to
rotational energy in the turbine. The
shaft, running off the turbine to a
generator, turns the generator which
produces the electric power. There-
fore, with a higher head, greater po-
tential, kinetic, and rotational ener-
gies may be developed. Also, smaller
penstocks and volumes of water are
required for a PHS site, and greater
economics may be realized in such
a system.
The supply of water to the system
is a consideration of major import-
ance. It must be adequate and re-
liable. Existing suitable sources may
be large lakes and rivers and water
retained by dams. If water supplies
have to be created, they must be
adequate for the required service,
but no larger, to minimize the cost
of land and clearing.
Usually, the reservoir, or upper
storage pool, has to be built. An ex-
ception to this is at such a site where
a dam furnishes a suitable head.
When the reservoir has to be con-
structed, it should be built as near
as possible to the site of the source
to reduce the length of the pen-
stocks.
The operating cost of the system
can be kept low if the PHS site is
near the load center. Line losses in
transmission of power to and from
the unit can be lessened with re-
duced distance between site and load
center. It is also advantageous to
make use of existing transmission
lines both in tying the generated
power to the load and in supplying
the pump with off-peak energy.
Although there are many methods
of pumped storage, they all evolve
from two basic methods. In the first,
a reservoir is created above an exist-
ing water source. The powerhouse
is constructed below the reservoir,
and penstocks are constructed from
the reservoir to the powerhouse.
The powerhouse is located on the
shore of an adequate body of water
from which water will be pumped to
the reservoir.
The second basic method is the
hydro-chain system. In this opera-
tion, a series of dams are construct-
ed. This system can only be used
on non-navigable rivers without go-
ing into a considerable expense. Its
principle of operation is the usage
of the same water several times to
generate electricity when a dam af-
fords a suitable head. This water is
used at separate, but related, loca-
tions. This system is very adapt-
able to mountainous regions.
The retention dam serves as a suc-
tion pool and holds the water which
supplies the reservoir of Dam #2
with water. The reservoir of Dam
#2 serves as a suction pool for the
pumps of Dam #1 and is the source
of water for Reservoir #1. Figure
3 shows how the same water may be
used to produce electricity at sepa-
rate locations.
With the advent of the vertical,
Francis-type pump-turbine, the re-
quired machinery for Pumped Hy-
dro Storage has become simpler,
since the same unit can act as a
pump and a turbine rather than
have two separate units for each
operation. The pump-turbine is di-
rectly connected by an axle or shaf
to an electrical machine whic
serves as a motor when the uni
operates as a pump and as a gener
ator when the unit operates as a tur
bine. The pump-turbine combine
the designs of a hydraulic turbin
and a centrifugal pump. Because o
the dual function, the pump-turbin
was developed as a two-speed um
so that it could be operated at th
proper speed for best over-all ef
ficiency when pumping as well a
when generating power. At th
higher speed, it will operate as
pump with a comparatively lowe
horsepower input. When the uni
operates as a turbine, a highe
horsepower output will be obtaine
at the lower speed.
The capacity of the unit can b
fitted to the amount of power tha
is desired to be generated. Thes
units can be constructed to unbeliev
able capacities. At the TVA Hiwas-
see Plant in North Carolina, a pump-
turbine rated at 102,000 horsepower
as a pump and 120,000 horsepower
as a turbine was installed in 1956.
Such a unit has an output capacity
of 90,000 kilowatts. A private power
company in Missouri is considering
the construction of a PHS plant
using a pump-turbine rated at 167,-
500 horsepower as a turbine with a
discharge of 7,775 cubic feet of water
per second. As a pump, it is rated
as having a pumping capacity of
5,500 cubic feet of water per second'
requiring a 149,000 - horsepower
motor. The penstocks for this unit
will have a diameter of 27.33 feet as
they enter the pump-turbine.
Next to thermal generating sta-
tions using atomic power to convert
water to steam, Pumped Hydro
Storage is the newest innovation to
the electric power world in the
United States although the process
itself is quite old in history. The fa-
vorable future of the Pumped Hydro
Storage systems lies in its compara-
tive low cost of construction and
operation, low depreciation, and
flexibe usage as a peak load supply
of low cost energy, offering greater
profits during the time of peak load
demands.
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New "post-grad" program helps
engineers move ahead at Western Electric
Careers get off to a fast start— and keep on growing— at
Western Electric.
One big help is our new Graduate Engineering Training
Program. This unique full-time, off-the-job study program
starts soon after you join Western Electric . . . continues
throughout your career. Students are offered courses in
various fields including semiconductors, computers, feed-
back control systems, and problem solving techniques.
What's more, they study methods for improving skills in
communicating technical information and the art of getting
ideas across.
You'll find the work at Western Electric stimulating, too.
As manufacturing and supply unit of the Bell System, we
pioneered in the production of the transistor, repeatered
submarine cable, and the provision of microwave tele-
phone and television facilities spanning the country. Engi-
neering skills can't help developing—careers can't help
prospering — in the lively, exciting technical climate at
Western Electric.
Western Electric technical fields include mechanical, electrical,
chemical, civil and industrial engineering, plus the physical sciences.
For more information pick up a copy of "Consider a Career at
Western Electric" from your Placement Officer. Or write College
Relations, Room 200D, Western Electric Company, 195 Broadway,
New York 7, N. Y. And sign up for a Western Electric interview
when the Bell System Interviewing Team visits your campus.
MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM
MANHATTAN'S COLISEUM TOWER building houses Western Electric's
New York training center. Here, as in Chicago and Winston-
Salem, N.C., Western Electric engineers participate in a training
program that closely resembles a university graduate school.
CLASSROOM SESSION at one of the centers takes up the first part
of the three-phase program, Introduction to Western Electric
Engineering. During this initial nine-week training period, new
engineers are provided with a better understanding of Western
Electric engineering methods and technical practices.
maixicAL TALK often continues after class. The free and easy
informality of the new Western Electric training program offers
plenty of opportunity for the stimulating exchange of ideas.
Western Electric Graduate Engineering Training Centers located at chicagd, winston-Salem, N. C., and New York. Principal manufacturing locations at Chicago,
III.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureidaie, pa.; Burlington, Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover,
MIMS.; Lincoln and Omaha, Neb.; Kansas CitY, Mo.; Columbus, Ohio; Oklahoma City, Okla.; Teletype Corporation, Chicago. III. and Little Rock, Ark.
Also Western Electric Distribution Centers In 32 cities and installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, New York.
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DIGITAL COMPUTERS
The following article is a con-
densed report taken from a booklet
published by IBM entitled "World
of Numbers".
Digital computers are nothing
new. The abacus, the adding ma-
chine, and the desk calculator are
all digital computers. They owe
their name to counting numbers on
our ten fingers or "digits". Because
we have ten fingers, most computa-
tion is based on the familiar decimal
system. However, an increasingly
important basis for counting is the
binary system, which uses only two
digits, 0 and 1.
Some of the fastest electric and
electronic computers use the binary
system. Since only two digits are
required, binary numbers may be
represented by the physical state of
the circuits, on or off. Many ma-
chines accept decimals, convert them
to the binary system for computa-
tion, and reconvert the answer to
decimals for recording.
Elements of the Digital Computer
Digital computers contain the fol-
lowing elements in one system: In-
put, Control, Storage, Processing,
and Output.
Input—Information is fed to the
system on punched cards or tapes,
magnetic tapes, or inserted manual-
ly from a keyboard of switches.
Control—The computer operates
under the direction of a control unit.
The sequence of steps to be per-
formed must be translated into a
set of detailed instructions, or "pro-
gram", which the system can under-
stand. Special instructions enable
Page 24
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the processing unit to make logical
decisions based on intermediate re-
sults.
Storage—Data can be internally
stored in a system by electro-
mechanical, magnetic, or electronic
devices. The stored information may
be referred to at any time, and may
be original data, intermediate re-
sults, reference tables, or instruc-
tions.
Processing—The processing unit
can add, subtract, multiply, divide,
or compare numbers at lightning
speed. Complex calculations are al-
ways a combination of these basic
operations. The processing unit also
has the ability to make logical de-
cisions.
Output—After processing, the
computer can transfer answers to
storage, print it on cards, record it
on magnetic tape, or print it in re-
port form.
As stated before, a "program" is
the precise way to say "series of
instructions." A program defines in
complete detail exactly what the
machine will do under any given
set of conditions. If some instruction
is omitted from the program, the
machine is helpless when it comes
to that part of the problem.
The number of instructions re-
quired for a complete solution to a
problem may be a few hundred or a
many thousands. They are stored in
the internal memory or storage
unit of the computer.
The electronic computer depends
on memory devices that have the
ability to remember fantastic quan-
tities of information. Because of
their capacity and flexibility, these
storage components have prompted
new approaches to the control and




drums, disks, and cores—are all
based on magnetic principles.
Magnetic Tape—The ancestor of
magnetic tape is punched paper tape.
The magnetic tape is usually I/, inch
wide and made of a plastic or metal
coated with a material which can
be easily magnetized and retains its
magnetized condition. A typical tape
might have seven parallel tracks
along the length of the tape on which
coded information could be stored.
Seven reading-writing devices
called "heads" are spaced across the
tape, one for each track. These
heads are electromagnets wound
with a read-coil and a write-coil.
The write-coils record by setting
up tiny magnetic fields or spots in
the appropriate tracks of the tape.
For reading, the process is reversed.
The magnetic fields on the tape in-
duce pulses of current in the read-
coils of the heads. The pulses are
amplified electronically and accept-
ed by the processing system.
It is possible to have 25,000 unit
records of 80 bits of stored informa-
tion each on one reel or 2400 feet
of tape. This compactness and the
great speed of tape reading and writ-
ing are the major advantages of
THE ROSE TECHNIC
ABACUS
By Gary Phipps. jr., e.e.
magnetic tape.
Magnetic Drums—If you were to
take forty lengths of five track
magnetic tape and wind them side-
by-side around the oustide of a cy-
linder, you would have a magnetic
drum in principle. Each track on
the drum has a read-write head for
reading and recording data.
The drum is mounted on the shaft
and is rotated by a motor, causing
the surface to travel by the heads
thousands of times a minute. Each
drum holds from 5,000-100,000 char-
acters or bits of information. The
drum cannot store as much informa-
tion as a tape merely because it
doesn't have as much magnetic sur-
face area. However, any information
may be read or written in a few
thousandths of a second, a speed
which gives drums a major advan-
tage over tapes.
Magnetic Disk—A new storage
method is based on magnetic disks.
A typical memory unit consists of
50 magnetic disks slightly separated
from each other and mounted on a
vertical shaft. Each disk face has
100 circular tracks and each track
holds five 100-character records.
Data is stored on both faces of the
disk. Read-write arms move hori-
zontally and vertically in searching
for information. Any information
can be located in a fraction of a
second, and each unit holds millions
of characters of information.
Magnetic Cores—The most power-
ful memory devices use core stor-
age. These units consist of thousands
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of tiny doughnut-shaped, ferro-
magnetic rings threaded on wires.
Currents in the wires in opposite
directions gives the magnetic field
opposite directions. Thus the direc-
tion of the field may represent a
0 or 1, yes or no condition. Core
storage has two major advantages—
dependability, and "instantaneous
access" to stored information. It
provides access to data and instruc-
tions in a few millionths of a second
and can remember data for as long
as needed.
Recent developments—increased
processing speed, larger storage ca-
pacity, and ability to make logical
decisions—have made it practical to
apply electronic computers to an
ever-widening area of use. The ap-
plications of computers seem to have
no limit. Computers today manage
businesses, enable scientists to "fly
planes" on a machine, and control
our air defense. Tomorrow's com-
puting systems will help solve traf-
fic problems, unemployment prob-
lems, nuclear power problems—even
psychological problems.
In a few short years, electronic
computing systems have been in-
vented and improved at a tremend-
ous rate. They have evolved from
the simple beginning of numbers.
They were born and are being im-
proved as a consequence of man's







Inner Workings of the digital computers.
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Due to the cooperation of the stu-
dent body, the Library was recent-
ly the recipient of a $100 award. As
part of an advertising campaign,
Time, Inc. conducted a contest in
which two pieces of a map puzzle
were sent to each student enrolled
here at Rose. The object of the con-
test was to name the persons whose
pictures appeared on the completed
puzzle map of the world. The library
acted as a depository for the pieces
and a group of underclassmen as-
sembled the puzzle and identified
the persons. As a result, Time, Inc.
will buy the library $100 worth of
books. We are preparing the list
now and shall welcome any sug-
gestions from the students or faculty.
RECORD COLLECTION
As we reported last month, the
Library is starting a record collec-
tion. We have the following titles
now and have on order some thirty
more.
Chopin—Sonata #2 in B-flat
minor/Ballades
Gilbert and Sullivan—The Mikado






dream/Symphony #4 in A
major
Mozart—Don Giovanni










And here is a sampling of the titles
on order (these should be in the
library by the time this article ap-
pears in print) .




Foster—Songs of Stephen Foster
Hines—Concert Encores










NOTABLE BOOKS OF 1958
Each year the Notable Books
Council of the Adult Services Divi-
sion of the American Library As-
sociation selects titles published
during the year which they feel are
among those worthy of note for their
intrinsic qualities, such as literary
excellence, factual correctness, sin-
cerity and honesty of presentation,
or skill in presenting specialized
knowledge for the general reader.
This year, of the forty-seven titles
listed, the Rose Poly library has the
following fourteen:
Capote, Truman. Breakfast at Tif-
fany's.
A short novel of a Manhattan
playgirl plus three short stories ex-
pertly told with sensitivity and
shrewdness.
Churchill, Winston. The Great De-
mocracies.
Volume 4 of History of the English
Speaking Peoples covering the
period from Waterloo to the Boer
War, with a stirring account of the
American Civil War.
Cowley, Malcolm, ed. Writers at
Work.
Interviews with contemporary
novelists revealing methods and
ideas of their craft.
Fortune (Periodical) . Exploding
Metropolis.
A probing survey of the expan-
sion and decay of the "big city."
Galbraith, John K. The Affluent
Society.
Searching evaluation of the
American economic system by a
prominent economist.
Gavin, James M. War and Peace in
the Space Age.
A sharp appraisal of the dangers
and opportunities of United States
foreign policy and military planning.
Gunther, John. Inside Russia Today.
Broad and amazing variety of
pertinent information on post-Stalin
Russia and its leading personalities.
Joyce, Stanislaus. My Brother's
Keeper.
An illuminating memoir of the
formative years of James Joyce.
Kazantzakis, Nikos. The Odyssey.
A modern version of the further
adventures of Odysseus translated
(Continued cm page 32)
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The most important factor in
school spirit is student-faculty re-
lations. It is important because Rose
is a small school whose main offer-
ing is its low student to teacher
ratio. This low ratio allows the stu-
dents and facutly to know each
other on a much more personal
basis than the number basis of a
large school. At Rose the student is
known to the faculty as Joe, not as
number "four hundred and thirty-
eight point four". This is desirable
if the student and faculty uphold
their obligation to the system.
The obligation of the student is
exactly the same as the reason that
he came to college. This obligation
is to learn and to allow others to
learn. As students, we can fulfill our
obligation by concentrated study and
by pursuing the following three con-
ditions.
1. We should have an open mind








ONE OF THE SPIRITS
(Continued from page 12)
him for our first course. If we go
into class with preconceived notions
of his ability to teach or his method
of teaching, it will be a psychological
barrier around us that will be hard
for him to pierce. By not giving him
the chance to prove his teaching
ability or the worth of his teaching
methods, we will not learn as much
from him.
2. We should adjust ourselves to
each instructor's methods. This can
be fostered by getting to know the
instructor as an individual as well
as a teacher, and by asking him why
he teaches as he does. He certainly
has reasons for his methods or he
would not use them. We must re-
member that the teaching profession
is not the most financially reward-
ing. This places men in the teach-
ing field who receive pride and sat-
isfaction from their work. Therefore,
we know that the instructors are
trying to help, not hinder us.
ALUMNI NEWS
(Continued from page 18)
also shot a lion and a leopard, two
of the "big five": lion, leopard, buf-
falo, elephant, and rhinoceros.
After a two weeks stay there, the
safari moved southeast to hunt for
elephant, rhinoceros, and buffalo
along the Athi River. As can be
seen from the photograph, Mr.
Burns (on the right) achieved his
goal, and shot a variety of other
animals which abound on the Dark
Continent.
He was very impressed with the
climate in Africa, and remarked
that he felt that it could do wonders
to improve a person's health. He
would definitely like to return there
someday, and have another try at
big game hunting.
Mr. Burns has led a life which
would seem completely typical of
that of an engineer, but with his
wide range of interests and abili-
ties he has maintained an interest
in many different activities, and at
the same time held a high position
in industry.
3. We should keep unjustified or
non-constructive griping to a mini-
mum. This is especially applicable
to the upperclassmen. It seems as
if griping has a snowballing effect,
and by the time the upperclassmens
griping reaches the freshman, this
snowball can have a crushing effect
on his spirit and desire to continue
through Rose.
A study of the components shows
that we have what it takes for good
school spirit and that we can put
them together to form a spirit that
the Rose Man can be proud of. All
that this will take is a little effort
from the student body.
If we can work as a group to in-
crease interest in varsity competi-
tion, to get to know and adjust to
our instructors, and to keep griping
to a minimum, I am sure that we
can improve our school spirit and
contribute to a more pleasant atmos-
phere for study and relaxation.
LINCOLN - MERCURY




61h, and Ohio St.
TERRE HAUTE, IND.
C-1367
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tage of these opportunities. I am
sure that we all can afford one hour
a week to attend these convocations
because they aid in broadening our
educational background both tech-
nically and in a cultural fashion.
Comments on the presentations are
always appreciated by the sponsor-
ing organization.
Several students have expressed
their preference for a continuation
of non-technical convocations such
as were held this past month. These
requests did not intend for a com-
plete exclusion of technical convo-
cations, but rather more of the cul-
tural programs alternated with the
technical.
BYRON C. MeNABB
Mr. Byron C. McNabb, Opera-
tions Manager for Convair Astron-
autics Atlantic Missile Range, pre-
sented a discussion to the student
body on February 23 about the pre-
sent Atlas Missile Program. Mr. Mc-
Nabb is a former student of Rose
and is a graduate of the Illinois In-
stitute of Technology. In Mr. Mc-
Nabb's position as Operations Man-
ager, he has been responsible for
the supervision and construction of
all the Atlas launching facilities. Mr.
McNabb stimulated the student body
by expressing the assets of being
a student majoring in the engineer-
ing and pure science fields and what
they might expect from diligent ef-
forts in following such a curriculum.
Movies of the present day situation
of the missile program were shown,
and its hopes for future develop-
ments were expressed. Mr. McNabb
had a small scale model of the Atlas
missile and spoke of its many intri-
cate parts and complications. Clos-
ing his presentation, Mr. McNabb
gave a very thought provoking com-
ment which is the motto of Convair
—"The heavens are not too high."
THE BELLES OF INDIANA
On March 17, the Belles of Indi-
ana, an all girl choir from Indiana
University, presented a convocation
which was held in honor of St. Pat-
rick's day. The school was honored
by their presence, and their per-
formance proved to be excellent ir
quality. Various songs were sung ir
honor of St. Pat's day; many of thE
present popular musicals were alsc
sung. The casual manner in which
the director presented the choir and
the solo singers seemed to add to thE
enjoyment of the performance. I am
sure that the entire student body i5
looking forward to a possible return
engagement.
As a reminder to the under-class-,
men, in order to leave the most fa-
vorable impression on the guests, I
would like to comment that the en-
tire front row of seats of the audi-
troium is always reserved for sen-
iors at all convocations. This is a
tradition of Rose; let's not ignore it
for our own benefit.
This article being a survey of cam-
pus activities, it is open to the opin-
ions of the entire student body and
faculty. The author would be appre-
ciative of any comments from the
faculty or student body pertaining
to any matter which is thought to
be important and should be express-
ed to all.
To students who want to be
SUCCESSFUL highway engineers
There's a real need for qualified men in America's
100 billion dollar highway program. It's a big job.
For example, for the new Interstate Highway Sys-
tem alone, 35,000 miles are still to be built.
Choice assignments await engineers at every level.
They will go to the men who prepare for them.
As part of that preparation, you must have basic
material on Asphalt Technology. For if you don't
know Asphalt, you don't know your highways.
Asphalt is the modern paving for today's and
tomorrow's roads. Asphalt surfaces more than
4/5ths of all roads and streets in the country.
Ne have put together a special student portfolio
to meet that need for information on Asphalt. It
covers the Asphalt story, origin, uses, how it is
specified for paving . . . and much more. It is a
worthwhile, permanent addition to your profes-
sional library.










Asphalt Institute Building, College Park, Maryland
Gentlemen :
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Why metals corrode . . . and how to prevent it
The equipment you will design most
probably will have to stand up
against one or More of these 6 differ-
ent forms of corrosive attack :
1. General tarnishing or rusting with
occasional perforations in highly af-
fected areas.
2. Highly localized attack by pitting.
3. Cracking induced by a combination
of stress and corrosion.
4. Corrosion confined to crevices, under
gaskets, or washers, or in sockets.
5. Corrosion of one of an alloy's con-
stituents leaving a weak residue.
6. Corrosion near the junction of two
different metals.
HOW CORROSION OCCURS
The basic cause of corrosion is the
instability of metals in their refined
state. Metals tend to revert to their
natural states through the processes
of corrosion. For example, when you
analyze rust, you will find it is iron
oxide. When you analyze natural iron
ore, you find it, too, is iron oxide.
In all of the six forms of corrosion
mentioned above, corrosion has the
same basic mechanism. It's similar
to the electrochemical action in a dry
cell.
The electrolyte in the dry cell cor-
responds to the corrosive media,
which may be anything from the
moisture in the air to the strongest
alkali or acid.
The plates of the battery correspond
to the metal involved in corrosion.
A potential difference between
these metals or different areas on the
same metal causes electricity to flow
between them through the electro-
lyte and a metallic bridge or contact
that completes the circuit.
At the anode, a destructive altera-
tion or eating away of metal occurs
when the positively charged atoms
of metal detach from the solid sur-
face and enter the solution as ions.
The corresponding negative
charges, in the form of electrons,
travel through the metal, through
the metallic bridge, to the cathode.
Briefly then, for corrosion to occur,
there must first be a difference in
potential between the metals or areas
on the same piece of metal so that
electricity will flow between them.
Next, a release of electrons at the
anode and a formation of metal ions
through disintegration of metal at
the anode. At the cathode, there must
be a simultaneous acceptance of elec-
trons. Action at the anode cannot go
on alone, nor can action at the cathode.
CONTROLLING CORROSION
When corrosion occurs because of
the differences in electrical potential
of dissimilar metals, it is known as
galvanic action. Differences in poten-
tial from point to point on a single
metal surface causes corrosion known
as local action.
When you plan against galvanic
corrosion it is essential to know
which metal in the couple will suffer
accelerated corrosion . . . will act as
the anode in the corrosion reaction.
The galvanic series table shown
below can supply this information.
In any couple, the metal near the top
of this series will be the anode and
suffer accelerated corrosion in a gal-
vanic couple. The one nearer the bot-
tom will be the cathode and remain














































HOW TO USE THE CHART
Notice how the metals are grouped
in the galvanic series table. Any
metal in one group can be safely used
with any other metal in the same
group. However, when you start mix-
ing metals from different groups,
you may run into serious galvanic
corrosion of the metal higher on the
list. And the further apart these
metals are listed, the worse this cor-
rosion may be.
But, if you have to mix metals, pay
particular attention to the electrical
contact between them. Eliminate any
metallic bridges or contacts of metal
to metal that will permit the flow of
electrons through them. You can do
this by separating the metals physi-
cally, or by using insulation or pro-
tective coatings. Another factor is
the relative areas of the metals in
contact with each other. Parts hav-
ing the smaller area should be of a
metal with a lower listing on the
galvanic series table than the metal
used for the larger area.
When you plan against local action,
keep in mind that the corrosion proc-
ess is similar to galvanic action . . .
a movement of electrons from one
point on the metal to another. Natu-
rally, the easiest way to avoid local
action is to use a metal with little or
no impurity . . . or an alloy with con-
stituents that are listed closely on
the galvanic series table. Local ac-
tion on other metals, however, can
be controlled by stopping any flow of
electrons . . . such as with protective





Inco's full-color sound film "Cor-
rosion in Action" — gives a graphic
explanation of corrosion and how to
control it. The film is in three parts :
The Nature of Corrosion, 20 minutes
running time ; Origin and Charac-
teristics of Corrosion Currents, 26
minutes ; Passivity and Protective
Films, 17 minutes. 16mm prints can
be loaned to engineering classes. For
details, write Inco for descriptive
folder on "Corrosion in Action?'
*Registered trademark
The INTERNATIONAL NICKEL COMPANY,Inc.
67 Wall Street el% New York 5, N. Y.
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earth's normal atmospheric pressure
of 14.7 pounds per square inch, the
same as pressure used in high alti-
tude airliners.
Special refrigerating and heating
plants cope with the extreme tem-
peratures and tremendous tempera-
ture gradients which abound on the
moon. Day and night on the moon
are about two weeks long, with
temperatures at lunar midday
reaching 214 degrees F; at sunset,
32 degrees F; and at midnight, —243
degrees F.
There are no windows in the moon
building, since ultraviolet radiation,
normally absorbed by the earth's
atmosphere, would be sufficiently in-
tense to render panes of glass or
plastic useless through discoloration.
Metal shutters protect the plastic
observation bubbles.
At the present time the building
would have to be transported to the
moon in small sections with no sec-










(Continued from page 16)
of future moon rockets. It is esti-
mated that man could establish a
building of this type within the next
two years.
A completely integrated high-
temperature induction melting, sin-
tering, and pressing facility has been
put into operation by Westinghouse
ceramics engineers at East Pitts-
burgh, Pa. The laboratory, designed
for large-scale research and develop-
ment work, will help predict product
designer's requirements in ceramic
materials.
Since its completion, the facility
has been used for ceramic develop-
ment projects on nuclear fuels, in-
frared transmission glasses, thermo-
electric generator materials, and the
preparation of unique high-tempera-
ture oxide and intermetallic com-
pounds. It was constructed for flexi-
bility, ease of maintenance, and
economy of operation.
The equipment in the Westing-
house laboratory consists of three
basic units: a power supply, a hot
Experience
is a great teacher
but . . .
you can learn more
from books
cheaper and faster
Order your books through
Rose Polytechnic
Book Store
press, and a vacuum furnace--equip
ment that will aid materials develop
ment engineers to meet varied de
mands such as flexibility at 60 de
grees C below zero or strength a
2000 degrees C above.
The power supply with an outpu
of up to 40 kw, can be switched t
either of the other two units. I
provides maximum power for th
cost of the equipment, minimu
space requirement, and maximu
use of the supply.
In the hot-pressing operatio
forming and sintering are don
simultaneously. A powdered materi
al is placed in a graphite or othe
suitable mold material consisting o
nultiple cavities with upper an
lower punch. The mold is the
placed in a tubular graphite sus
ceptor and pressure is transmitte
to it through a water-cooled head
The total load produced by the hy











How to keep the world's
largest clock sign
turning on time
MHIS revolving clock sign, the world's largest,
1. weighs in excess of 77 tons, has numerals 25 ft.
high. And it turns day and night atop the Continental
National Bank in Fort Worth,Texas.To keep this giant
clock turning, the engineers specified two double-row
Timken° tapered roller bearings for the Brewster RSH
18" Rotary Table which turns the clock.
Timken bearings are used because the full-line con-
tact between their rollers and races gives extra load-
carrying capacity.Their tapered construction lets them
take both radial and thrust loads in any combination.
And Timken bearings are geometrically designed and
precision-made to roll true. They practically eliminate
friction.
Timken bearings solve countless problems wherever
wheels and shafts turn. Problems that you may face in
your future job in industry. Our engineers will be
ready to help you. And if you're interested in a
rewarding career with the world's largest maker of
tapered roller bearings and removable rock bits, the
leader in special fine alloy steel, send for our free
booklet: "Better-ness and your Career at The Timken
Company". Write Mr. Russ Proffit, The Timken




How Timken bearings are mounted in the Brewster RSH 1/3"






























important to you in the
formative phase of your







It is available to you
either in the world-
renowned Castell wood
pencil or in the Spiral
Grip TEL-A-GRADE
LOC KTITE with degree
indicator.
Black Gold graphite tests
out at more than 99%
pure natural carbon.
It is smooth, grit-free
and black as a raven's
wing. It takes a long,
keen point and resists
heavy pressure in
drawing or drafting.
Whether your talents are
creative or interpretive,
you'll do better work
once you acquire the
"golden touch" with
professional Castell
tools. 20 superb degrees,
8B to 10H. Pick up




PENCIL CO., INC. NEWARK 3, N. J.
Page 32
FRATERNITY NOTES
(Continued from page 21)
all! Also, our annual White Rose
Dance was held April 4th.
Another basketball season ends
and the Theta Xi's have it all
wrapped up. Congratulations, men!
Softball season is here and we
have high hopes of our regaining the
trophy after a year's absence from
our mantle.
Brother Mook is doing all the
driving to school lately. It seems
like some Herbie Highschool ram-
med Brooks' car and Davis never
drives his—just works on it.
We are proud to welcome Jerry
Hahn as the latest addition to our
pledge class. Jerry is from Chicago
Heights, Illinois.
Rumor has it that brothers Brady,
Hallcom, and Kennedy are joining
brothers Barrick, Brittain, Hartley,
and Huff on the marriage trail this
summer. Congratulations. It looks






(Continued from page 26)
into distinguished English verse.
MacLeish, Archibald, J. B., A Play
in Verse.
The ancient story of Job's suffer-
ing forcefully re-enacted in modern
poetic drama.
Overstreet, Harry, and Overstreet,
Bonaro W. What We Must Know
About Communism.
Salient facts for the intelligent
American citizen.
Pasternak, Boris L. Doctor Zhivago.
A powerful novel expressing in-
dictment of the totalitarian way of
life in Russia, by a modern Russian
poet.
Swanberg, W. A. First Blood; the
Story of Fort Swmter.
Prelude to the Civil War drama-
tically documented.
White, Theodore H. The Mountain
Road.
A dramatic fictionalized account
of an American demolition team in




Two Stores to Serve!
21 Meadows Center






He has confidence born of knowing where he's going and how he's
going to get there. The graduate training program at Allis-Chalmers
helped him decide on a specific career — and he had a choice of many.
He knows his future is bright because Allis-Chalmers 9erves the growth
industries of the world . . . produces the widest range of industrial
equipment. He is confident of success because he is following a suc-
cessful pattern set by Allis-Chalmers management.
Here is a partial list of the
unsurpassed variety of ca-

















































from GTC to "VIP"
The graduate training course
helps you decide on your "Very
Important Position," by giving
you up to two years of theoretical
and practical training. This course
has helped set the pattern of ex-
ecutive progress since 1904. For
details write to Allis-Chalmers,
Graduate Training Section, Mil-
waukee 1, Wisconsin.
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turning, there is plenty of experience
to count on this season.
Forming the core of the pitching
are letter winners Dave Spoona-
more, Bob Manning, Jim Good.win,
and veteran Jerry Heiniger. They
will be backed by Ray Gomph, Lar-
ry Hebert, and McClung.
Three sophomores are fighting it
out for the other half of the battery.
Letterman Don Lanning is being
pushed by Chuck Gilbert and Dave
Trueb for the catching position.
There is a big hole in the left side
of the infield, graduation has taken
the third basemen and shortstop.
Bill Bock, Ed Goheen or Bill Fen-
oglio will fill this gap while Goheen
or Jerry Waltz will man second base.
Backing these lettermen will be D.
Cummings, Bob Johnson, Jack
Schreiner and Dick Ferency.
All positions in the outfield are
open. When they aren't pitching,
Godwin, Manning or Soonamore
will be in left field. Ron Myers or
Don Decker will be in centerfield
LOCKER RUMORS
(Continued from page 17)
with Fenoglio or Bob Michaels in
right. Freshmen Tom Brown and
Ron Bilyou will be lending their
help in the outfield.
INTRAMURALS
The Jr. Hawks defeated the Soph.
Lakers arid Seniors to take top hon-
ors for the season in basketball.
The Soph. Bears and Jr. Hawks ad-
vanced to the finish of the past sea-
son tournament when the Bears won
by 2 points on a pair of free throws











440 Yards : 51.4 Bolton (Prin) 1955
880 Yards 2: 00.0 Krogh (Prin) 1958
One Mile 4: 35.3 Greenshields (B1) 1957
Two Miles 10: 35.2 Greenshields (B1) 1955
120 Yd. High Hurdles : 15.4 Hardin (Prin) 1958
220 Yd. Low Hurdles : 24.6 Hardin (Prin) 1958
Mile Relay 3: 29.0 Principia 1958
High Jump 6'1/4" Dickson (RPI) 1956
Pole Vault 11'10" Miller (Prin) 1958
Discus Throw 127'81/2" Munro (RPI) 1958
Shot Put 44'81/4" DePew (Prin) 1956
Javelin Throw 176'6" Griffin (Gr) 1958
Broad Jump 22'33/t," Kurtz (RPI) 1957
1959 CONFERENCE MEET AT ROSE
MAY 16, 1959 — 1 :00 P.M.
The Bearer of This Ad
is entitled to one
FREE LUBRICATION
WITH OIL CHANGE OR WASH JOB
Compliments of
Johnson Sunoco Service Station
2830 Wabash Avenue



















Hunter, Gillum & Hunter, Inc.
GENERAL INSURANCE
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Give her a Corsage
by HEINL'S
HEINL'S FLOWER SHOP
WILLIAM C. "Bill" BECKER





Allis Chalmers  33
Asphalt Inst it ute  28
Collins Radio  7
Con v a ir-Ast rona ut ics  19
Eastman-Kodak  cover
A. W. Faber, Castell Pencil Co.  32
Freitag-Weinhardt  35
Garret Corp.  5
General Electric  cover
General Motors 1
Heinl's Flower Shop 35
Hornung and Hahn 32
Hunter, Gillum. and Hunter 35
Indianapolis Brickcrete   34
International Nickel 29
Johnson Sunoco Service 34
Mace Service 27
One Hour Martinizing 35
Pepsi-Cola Bottling Co. 30
l'feffer Dairy Queen 32
Overfelt's Camera Shop 27
Rose Polytechnic Institute 8
Rose Poly Bookstore 30
Standard Oil (Indiana) 6
Star Cleaners 30
Timken Roller Bearing 31
U. S. Steel Corp. cover
Western Electric 23
Westinghouse Electric 2
APRIL, 1959 Page 35
A farmer was driving past an
insane asylum with a load of ferti-
lizer when an inmate called to
him: "What are you going to do
with it ?"
"Put it on my strawberries."
"You ought live here, we get
cream and sugar on ours."
* * * * *
The folks in the next apartment
must have had a big blowout last
night. They hollered and pounded
on the walls until two a.m. Lucki-
ly I was up late practicing on my
drums, so they didn't keep me a-
wake.
A patient at a mental hospital
who had been certified cured was
saying good-by to the head psy-
chiatrist.
"And what are you going to do
when you get out in the world?"
"Well, I may go back to Rose
and finish my civil engineering
course. Then, I liked the Army
before, so I may enlist again. He
paused a moment and thought.
"Then, again, I may be a tea-
kettle."
* * * * *
Wife: "Darling, tell me, how
did you ever get Junior to eat
olives?"
Ch.E.: "Simple, I started him
with martinis."
* * * * *
Salesman : "Young man, this
handbook is just what you need.
It will do half your college work
for you."
Freshman : "Fine, give me two."
Page 36
By Jerry Waltz, jr., e.e.
An M. E, was very indignant at
being arrested. He staggered into
the police station and before the
captain had an opportunity to say
anything he pounded his fist on
the desk and said: "What I wanna
know is why I've been arrested."
"You were brought in for drink-
ing," answered the captain.
"Well, thass different—thass
fine--let's get started."
* * * * *
Two morons each had a horse,
but they couldn't decide which be-
longed to whom. So they cut the
mane off one to differentiate, but
it soon grew back. Next they cut
the tail off one, but that also grew
back. Finally they measured them
and found that the black one was
four inches taller than the white.
Have you heard about the two
engaged nudists who decided to
break it up because they had been
seeing too much of each other?
Porter : "Did you miss the train,
sir ?"
Running Passenger : "No, I didn't
like the looks of it, so I chased it
out of the station."
One cigarette said to another, "I
hope I don't get lit tonight and
make an ash of myself.
The wilder fraternities around
here have a new game going. Three
4.00/4494
men rent a hotel room and each
brings a quart of Old Screech with
him. They sit and drink for an
hour, then one of them gets up and
leaves. The other two have to
guess which one left.
* * * * *
Through the smoke and ozone
fumes the student slowly rises;
His hair is singed, his face is
black, his partner he despises:
He shakes his head and says to
him, with words so softly spoken,
"The last thing that you said
to me was, "Sure, the switch is
open."
* * * * *
The tall 7 ft. lad walked into
the employment agency and asked
about a job as a life guard.
"Can you swim", asked the man.
"No", said the boy, "but I can
wade like Hell."
* * * *
"I was in love with a twin."
"Wasn't that awkward? I mean-
didn't you ever kiss the wrong one
by mistake?"
"Oh, no-her twin brother wore a
moustache."
* * * * *
Did you hear about the engineer
with the waterproof, shockproof,
unbreakable, anti-magnetic watch ?
He lost it.
* * * * *
Physics prof: "If in going down
this incline, I gain four feet per
second, what will be my condition
after 25 seconds?"
Smart soph: "You'll be a centi-
pede."
THE ROSE TECHNIC
•By setting templates of standard
components on photo-sensitive
paper and exposing it, hours of
hand drafting are saved.
With this plotter, stereo aerial
photos become contour maps, show
highway routes, mineral-bearing
formations, volume of coal piles.
Photographs of freight cars as loaded and as
received provide information for engineers to
develop better loading practices (as well as
data for damage claims).
Careers with Kodak
With photography and photographic
processes becoming increasingly impor-
tant in the business and industry of
tomorrow, there are new and challeng-
ing opportunities at Kodak in research,
engineering, electronics, design, and
production.
Slides give the sales staff quick
understanding of the engineering
superiority of their product—equip





Whatever your field, you will find photography
increasing in importance. It works for the research
scientist, the production engineer, the sales executive,
the administrator. It speeds engineering, expedites
quality control. It trains, and teaches, and sells. It
will help you in whatever you do.
EASTMAN KODAK COMPANY
Rochester 4, N. Y.
If you are looking for such an inter-
esting opportunity, write for infor-
mation about careers with Kodak.
Address: Business and Technical
Personnel Department,
Eastman Kodak Company,
Rochester 4, N. Y.
Although many surveys show that salary
is not the prime factor contributing to job
satisfaction, it is of great importance to
students weighing career opportunities.
Here, Mr. Gouldthorpe answers some
questions frequently asked by college
engineering students.
Q. Mr. Gouldthorpe, how do you deter-
mine the starting salaries you offer
graduating engineers?
A. Well, we try to evaluate the
man's potential worth to General
Electric. This depends on his quali-
fications and our need for those
qualifications.
Q. How do you evaluate this potential?
A. We do it on the basis of demon-
strated scholarship and extra-curric-
ular performance, work experience,
and personal qualities as appraised
by interviewers, faculty, and other
references.
Of course, we're not the only com-
pany looking for highly qualified
men. We're alert to competition and
pay competitive salaries to get the
promising engineers we need.
Q. When could I expect my first raise
at General Electric?
A. Our primary training programs
for engineers, the Engineering Pro-
gram, Manufacturing Program, and
Technical Marketing Program, gen-
erally grant raises after you've been
with the Company about a year.
(a. Is it an automatic raise?
A. It's automatic only in the sense
that your salary is reviewed at that
time. Its amount, however, is not
the same for everyone. This depends
first and foremost on how well you
have performed your assignments,
but pay changes do reflect trends in
over-all salary structure brought on
by changes in the cost of living or
other factors.
One of a series




Q. How much is your benefit program
worth, as an addition to salary?
A. A great deal. Company benefits
can be a surprisingly large part of
employee compensation. We figure
our total benefit program can be
worth as much as 1/6 of your
salary, depending on the extent to
which you participate in the many
programs available at G.E.
Q. Participation in the programs, then,
is voluntary?
A. Oh, yes. The medical and life
insurance plan, pension plan, and
savings and stock bonus plan are all
operated on a mutual contribution
basis, and you're not obligated to
join any of them. But they are such
good values that most of our people
do participate. They're an excellent
way to save and provide personal
and family protection.
Q. After you've been with a company
like G.E. for a few years, who decides
when a raise is given and how much it
will be? How high up does this decision
have to go?
A. We review professional salaries
at least once a year. Under our
philosophy of delegating such re-
sponsibilities, the decision regarding
your raise will be made by one man
the man you report to; subject to
the approval of only one other man
his manager.
Q. At present, what salaries do engi-
neers with ten years' experience make?
A. According to a 1956 Survey of
the Engineers Joint Council*, engi-
neers with 10 years in the electrical
machinery manufacturing industry
were earning a median salary of
$8100, with salaries ranging up to
and beyond $15,000. At General
Electric more than two thirds of our
10-year, technical college graduates
are earning above this industry
GENERAL
median. This is because we provide
opportunity for the competent man
to develop rapidly toward the bigger
job that fits his interests and makes
full use of his capabilities. As a
natural consequence, more men have
reached the higher salaried positions
faster, and they are there because of
the high value of their contribution.
I hope this answers the question
you asked, but I want to emphasize
again that the salary you will be
earning depends on the value of
your contribution. The effect of such
considerations as years of service,
industry median salaries, etc., will be
insignificant by comparison. It is
most important for you to pick a job
that will let you make the most of
your capabilities.
Q. Do you have one salary plan for
professional people in engineering and
a different one for those in managerial
work?
A. No, we don't make such a
distinction between these two im-
portant kinds of work. We have an
integrated salary structure which
covers both kinds of jobs, all the way
up to the President's. It assures pay
in accordance with actual individual
contribution, whichever avenue a
man may choose to follow.
* We have a limited number of copies of
the Engineers Joint Council report en-
titled "Professional Income of Engi-
neers 1956." If you would like a
copy, write to Engineering Personnel,
Bldg. 36, 5th Floor, General Electric
Company, Schenectady 5, N. Y.
LOOK FOR other interviews dis-
cussing: • Advancement in Large
Companies • Qualities We Look For
in Young Engineers • Personal De-
velopment.
ELECTRIC
